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(54) &&w<D&ffl )mmmm&mz.it4m& 

(57) [g#j] 

g> Sr. Ba, Zn, Co, Cr, Si, Al, P, 
Mo, Mn, Ni, W, V, Nb, Z r CDF*gCD 1 M>H± 

(D7cm<Dm-(tm^m-^Tm9&mm<omMizMLx 5 0 

#&^&^£:M&$£JB©JigK*fUT 10-9 0%, * 
^TtajSrO- 1 0%^*U1£#0. 5//mW±f$ 

> hi&iiH©^* >&S>;i/3 - O A h ©j^tefc^ 

^>L-*fH«, *fcJiAl^too£f8«£{$fflf^h-«;* 


1 

[Ismail s^nsi:, zcommizmtttzTm®. 

t>m<D. m&Tm9B ! mm&. Ca, Mg, Sr« Ba, 
Zn, Co, Cr, Si, Al, P, Mo, Mn, N 
i, W, V, Nb, Z rip^jsK-Sffif^^Satl-S lffl£ 

fcfct 2 miz±<D7vm<Dm<vm&-&mx- 5 o is%w±^ 
i o~9 oss%©3ft»a**a7-, *5<tvo~iosa% 

So 

[$B0JJ©Piffl&a&HJi] 
[0 0 0 1] 

[»Bjj©«-ratt*fl»] *£U3S!4Mr-t>& 

[0 0 0 2] 

MbfcWIW? (DSft JlTcf^ffl £ «fc o r *ns, 
ifiif, *M^©C©±3fc3fettMlf1UH*» NOx (SJR 
Iftfbtt) *©*$«5iMMt©#IW-*>* B6r5, 8 

tlX l>5„ 

[0 0 0 3] #ttU^fflfc*r5**tt:H^ f«* N 
tK©*©*^* jj7^, 

*a« s * & < s * »»tt«reffiffl -T * © a* «k v ^ 

[0 0 0 4] Vtm, Sft«iBlcftttME«£J£j£-r&fc: 
[0 0 0 5] ft||3|z 3-8 4 4 8 -ff&IBtCfcfc, ^JS^O 


<2)$gg2 0 0 0- 1 4 7 5 5 (P 2 0 0 0 - 1 4 7 5 5 A) 

2 

£"#§1^;* fit ^ -5 o 
[0 0 0 6] ftm¥-7 - 1 7 1 4 0 8J?&ttCfcS\ 7* 

**5«cw*©»a*is*«ii**nTi>*« ^cictts 

So 

[0 0 0 7] ^Pl^z 9- 1 7 3 8 6 5 ^SfSKte, S# 

©affifci/'jAtt^fr&asa^pjBsisw, <r©fi&ji 
tix^Zo Sft:(c^-r5(u©iaj# 

»©->',);&*&?©;*;# <**/h£ < UTS#£:ffiJ#Jf©ffi 

jfcttiastt^fcss-rafflj©****** < u 
TiifittJKtt^iasjBfciiHfcffiitr****©^**. 

20 »UT*St:^tt©>>y*ftB|ftJgfi8U 3 6CTi 

& i: jwsott^ © ratcsss^»^u s c t 

So 

[0008] j«jB*«»7ufe«!s©aat:a»*ie»b 

[0 0 0 9] Xr>l/m ^*>, 

^©«ttfeiiBAtti:^Ja)t 

< mwteftf&t&m fc^Ji«^s tvri^ -So 

[0 0 10] ^JS«©*Ht3tM^®* 
iSttSJ^r, ihw^^t-b^t-^s^©]!^* 5 

0. 2~0. 3 wmWTCi < 14 

[ooi i] ±m<Dm*miLxm<m$i-rz>h. $zmm 
izmm<Dmmm^.ti: ^ mm&¥-mxtt±w o 


3 

10012] }tMt&m*mx.tz'&.mfoicw.wtK> 

[0 0 13] 

s ftfli* tz&mmz&m? s z. t tc $> s „ 

[0 0 14] 

miz, »*^*©*iScfb*wiciR*u 

lt s^ft *«* & 4 * Tmmmm £ts w- s c t t <t 

[0015] ftM!imiz%mmmm*<5;tiif&zz£iz 

'h£<U ±Sfi©J«» 3 PA*l»±bBiiJ«tt*lSl±c** 

sct#T-iS£o ffttsmffjoaa&aiajcaK-fftc 
[ooi6] mmm*m&+siwmMi : ?t b-trtju 

ZnCK FeO, Fe 2 0 3 x mih^-9 >. CdSx C 
d S e&if#fc)£>*i,TUS#x &fHR©&g3tei*?-*>*Ha 

#^3: LOo WfclWb*-* >tt^B^T-B.O^i!f43tM^ 

a^^wu ^e>{dx »b*-*>i:»tBK©7-*>t*$; 

[0 0 17] »fls?-*>— ^^>»y^3 = >>A|S6«: 

{CiS-^LfefcCQT-lifc <x T i -O-Z rJg-g-^^-UT 
*Wbi**;fc*©T?*So ^-fb^^>i;^^>^ 

So 

[0 0 18] Si*^JB«i:b-C<±3tM«ES(c^LTWA 

tt£*r-rs£S£/8i^So z.i\\z&.K)%ffimmit>(imb 


(3)$|f 2 0 0 0- 1 4 7 5 5 ( P 2 0 0 0 - 1 4 7 5 5 A) 

4 

[ooi9] *»Htt*in&©m»jBBfci&fcUT^ri6 

£*lfct>©-C£!)x ^©SSttTIB (1) JftlM, (3) 
£g3®©#M$«S8f6£W-f S:£Jg«tCifc -So 
[0 0 2 0] (1) SifcfeJgSilx ^©StEKiBttfcT 
tfeS&JI/f fcx £ h KttT*J0M©±fctt»fc#ttJWB 
i:iP?>fiEt)x fflfETfcaiWJBtfx Ca, Mg, S r, B 
ax Zn, COx Crx Six AK P, Mo, Mn, 
Nix Wx Vx Nbx Zrfr&jfiftWfr&jBtttiS 11 
10 *fctt 2tHJl±©7cJR©»<b«*^W-C 5 0MXfil± 
#^x *©ff£#0. l~5>am-r-&t)x HufB#&&$*« 
* ! 10~9 0Il%i5*MIi? > i$<fctf0~l Ofiffi 
%©*«iEI»S"J*^x JP£#0. 5^mtl±f$5C 

[0021] (2) ftmmftLT&ffltm > t&mso 
3-9 >m^^=3 - fc©«tef**£*-r* •&©-?££ 

cfc*H5«fcrs±E (1) lc83tta>3teM«EWte«iaJC 

[0 0 2 2] (3) S^R«*s^^>U^gSi«x *fc 
20 fciAl?&toot^ffiT-&££i;£1$g!ti:-f.5±HB ( 1) 
Ifcfctt (2) £8B4R©3^IK«M&&ffi;lfc&fiM&. 
[0 0 2 3] 

mwonmomm] wtc **«©£»©»*£ o <, * 

£*-TS:£JB1K;Wi: Li> 0 c©1t&;£JSi; bTfcfcx X 
9->\s*m, 3-9 >x 7-;u^-^Ax ixfelix Sffl©#> 

30 v^^f v;i^>-tM M^S«]©Sto^T>V 
xM4Sx *J;Vx ay>u**«-*>fi»©«JMPI«©Si 

IC Ali6otx 5 5%A1-Zn^»^#, 5% 
Al-Zn-&^»oiS, A 1 — Mn-o^too #4 if© A 

1 Jk&> -o £j£BI£IB U fc A 1 o ^®J«*s»iag-tr 

So 

[0 0 2 4] Tflfefiaa* : T*Mlili, C ax Mg, 
Srx Bax Znx Co, Cr, Six Al, P, M 
Ox Mn, Nix Wx Vx Nbx Z r#>£>fiESP;{r?>jl 

40 be^c^j i:t)H3-r) ©iWbttS'&ffl-Cx Tt&mmmvm 
rn.icpti.x5 o%iix±^*t-So K-fb^ifcb-cttx cn 

e>©4't-ti?citAWgI«i;Cr J 0 3 x Si0 2 x 
Al 2 0 3 x MnOj x P 2 Os 3?©F«3© lllfeSV^i 

2 i»Jix± T ffl V ^ S © A 5 «fc 

[0 0 2 5] ±83©»b«Jffl»!»ttx tttt©«©-C«>7 
^^y^ttffla^©*©^*^^. tt«©»&tt, 
^teSA 5 1 jum&aA££TtiMa99©ft*t£tfft& 
tonS«-&*s*Dx Sfcx 0. 0 0 5 um^ffitcft^t) 
©»iii®©^eT-tt^{C<^o C©fc«6x ^i&t&SAMt 
50 JItO. 0 0 5~ 1 //m©*)©*sjif S b^o C©*4S 


5 

[0 0 2 6] 7*)\'7 7Xtf.(Dmftl L <DM<b<®}t LT 
li, Cr 2 0 3 -C&fttf> £*g*n;t— UML 

Z rmt®)£Pmib®l£<Dm<&mibW (Zr0 2 • P 2 

o 5 ) ^Momit^tpmib^KDm-^mit^i (moo 3 - 

(c N Ca, Mg, Sr. Ba, Si. Al, Nb, V, 
fe-5o ^?.tCAl. Mg, Ca, Z n^fettMo&ifCD 

[0027] cti<b(Dmfcmt&mtiiikffiizib¥ffi}izBBi 
•5 t:a;«:*ffit:fi»je*!-r i ii]©««fis*-c 

0. 5~3A«m<OJP*©Jt««Miftffl!»-6©ttHJi-Tf» 
3©3fe«»EJi* 1 E10ffiSSf^atTfJBri8**4C fc*«Tf* 

[0028] mbty<D<£mm$.-rm.®mm(Dm&vztt\s 
fctju T«waaji©«ii3tflE*»^jeLTipxffi36»»su 

i5tf*KH:7 0aiXfit±'«*S. 
[0 0 2 9] T*ifl3Ui©±J««'«:±i£©»fl3«©*T 
ti^^ ±Jfi©B<b«jK:JP*-C5Ky7'^'J;i/», jKU 
^^^UJUK> #'Jx^rA, tf'JX^-U^ ^'J>>|/ 

#yrDKi/>, 7 »**©*«»«■?& jf©rt©i a 

©*r«^ri6aift*-r*fls^« % &sim*x z tub mm 

^mi^x^mv tz^m^mm &mtf u tz * u =f v — n 

[0 0 3 0] cfte>©#4tttRgfe<*««lft4M!R£«9K 
*BWG©M<b*jfc:fi£UTfllir*iitt, iMbttW&ffiJH'? 


(4)$BB2 0 0 0- 1 4 7 5 5 ( P 2 0 0 0 - 1 4 7 5 5 A) 

6 

[0031] TttjMw©±K* ytmxm*f&mir&it 

f . £*4ffiJft*WTi!UnMJ8©«©7?fc«tt£fct r T 

M^fflii»©ffft^©Mii(c:^t^jte«^^«^'r 

t2>rz&>izTi&>&mm<Dm£&o . l/^mj&Ltfc-rSo 

[0032] ytmmm •. ^fflia^titii&acM 

K'fbMSSx Wfb*F5'>A-$>BHb-feU>S:4rj&* 

<£fl§T-§-3#, ftflwaaa^©* ©©££«, a^©u 
*»6x aw«ic«nfc»<b^-4'>*'»3iitf»s. iti 

;m = *Ai:©IS^fl: (jfiiT, r^b^^> 

[0 0 3 3] m<t?-*?>-=?t>>mi/)\'^=-t> 

lcS^bfc*.©T-{i!fe<, T i -O-Z riSS^^^LT 
ffi#£—fl*fbi* t>, ?-9><b-&yiti?)Va 

30 =">AYb^«i:©Si6;SfiB**^Sl»HSlT-e«6J«-r* 

[0 0 3 4] *»jBMft^©**cScH: x jaji£«?n«tt 

XtS^^flS^Fi&^g-t: 0 . 0 5~ 1 /*mffl(6H#$F S 

SttJWST-r s*»&-c*?>, ^£j*tg#o. 05 
[0035] atettflttt* xot, 5 

40 ~5 0 nmAsjfS L^^o jSgH^-tM Xtt/J^ IMJifitM 
JIrStt* s J:v>©T*^< £>>}\£ <Tt>mt)K^&, 5 nm 
(c»fc&l*«©ttatt©^&Tt*A¥L«: < U 0 fiia? 
•'f'f X**5 0 nm*Sx.5i:^jaEfSS* J fiT1-S©T- 

fb^^ >if£^© (10 1) aipe,©H]5f tf— »di 

[0 0 3 6] ytMrnmomzito. 5vm&L±tt&o 
50 ttzcD&miz&z <Dftim*mifi+&-zu:tt 


7 

i^o »$b<iio. i umiz±x$>z> 0 xmrnmoBz 

J?£#J?<&SCo;h/Timx&#ffiT-t *<Dm 
tcfcfc 3 /umWTiltSCD^iJff $ L^„ 

coo37] ^Ms^iia^tt, ^Mi«®©aa{c^u-c 1 

0-9 0»fi%^W£-e-3o #*fi# 1 Ofifi%fc:?iSfc 
&^®^£fcJ:> 3teM«Ui«DiP;*#0. 5#mW±T*&o 
Tfc:ftM^tbb^+#&«i^#&£>o 

^fl^ti-rtcont^M^^^^ < fcaa*. 9oi 

[0 0 3 8] fttt^kiftMflttffl&d*^?*:!* 

fix ^MSS«*iix.fc^JI«©mff^nxtt^$ £K|6]± 

m & & * t s xg * s an -r & <& s a* * s © t- £jg a # «t 

[0 0 3 9] Z<D£otem&*ffitz-tt>(DtLXlZmz. 

[0040] ««mM(DttStt, i'—y—®2r&-cm 

*SiKt3Sox^©^®{cM«LT^at4^*«%do c© 
;ftM**«©JP£+5;umWTi:-fi> 
©#<fcOo ££t;:$?£L<li, ^MSES©J?^+ 3um 

[0 0 4 1 ] fiE^nxf4^in]±^-ii-i,g6<]-e*^iHr»^J 

^l/T0. l%feJt±#*£-y-£©#<fc^o mBfiQZ.'&(D 

[0 0 4 2] KMt&miz^ j£Bg©5i5ft-e>3&S 


(5)$BB2 0 0 0- 1 4 7 5 5 (P 2000-14755 A) 

8 

U >&il^&£©SglBIIi!jSiJg; fe»jilR«|gg««-r«^ 
^#M&S©gmi:&9?3<bi^5£> *ffl-C*»« 

10 [0 0 4 3] ®iii75i£ : #^BJJ©#Mi»«3&#g£tfiS;t 

*4*£#U 3£SLT^M^»£ff$/£LT §3312*1 So 
[0 0 4 4] Ttt4!Ul*££**fc^ T«i^ffflift 

JT-J'tWS* JtttnD-/ H«©rt©v> 

[0045] Rf^mmtLxan. #«©$. otabbi 
y >m, my «yfl;**a> si 7 y*b**afcif jwsi 

* >) ya tru >yj 3-;i/^&fc]©*>©#{5efflT-t So 

30 >^*n©t)©*ffli->sc: tifix l5o 

[0 0 4 6] ftM^Uiffl^Hi, ffi&©^^ftMKJ|& 

(D&M(Dmmizfr®.$i£xmHMf£wt-r%o snxtt^ 
xmmt-tZo 

t<t*^, M^-?>^ n c a^s*s^« ; T-^s©Sfflts^*fii 

40 ft%a-)),u—Vl5i&&tif&x&% e mm%<DWS-&. 

&m'&(Dmmw, Tmmmmx-ito. i~5^m, %m 

[0048] Tmmmmmifim<D<&mum&muxt> <t 

t«)tc6 o~4 0 o°c<Di&mt?z<Dtfi£\.^o 9tmwkm 
w.Wik(D^mumi 1 0 o~5 0 o°c#j;^o 1 0 o°c 

5 0 o°c&mz.2>u&xi£&&&m&<D$im&mftis. 
m& j $>&m<Dmmti i &. btc'D?2>z£ifi$>zfrc>x$> 

50 So «tD$fSL<«4 0 O'CWT-e&So 


9 

f&CDJfrSl&fili 5 ~ 1 0 Ot/S'ttSOtfitio 5°C 

£ U 3 d i: # * £ 6 T- & £ o 
[0 0 4 9] W±KE^AcW^©i!O.S*^tt^»lCD^ST- 

.ti^o mn<Dm^, ^^©-acjauni. so 

s * ffl ^ t $a a -r s © # @ s t m m & t & ti z> © t- a? s 

[0 0 5 0] 

[^ite^J] (#$*BJ§0iJ 1 ) t Y YS-i/t'^y 1 6 
6. 4 g, *=f-)\, Y Ux h^ri>>'^> 3 5 . 6gi, x 
— JH38g, -f;fr>35J&7k 1 3 0 

0°CT-2II$S}8#L£SL iSjfc-fel«.lhSk U^'J 

* TTtteffl^Aj tlBI") o 

[0 0 5 1 ] ¥*MMIjW» 1 0 0 nmT-ifcSifl^lM X# 

3SJ£- (WT, 3Mc r^HJf^Saitj ^IBf) # 1 
5%£&£<fc-5K^f-r£>&fb?-*> ^^©*^«Scr« 1 

#tt»tt#2 o%©3D-f^i/->ij*s6 o gflnx., £ 

[0 0 5 2] J I S-G-4 3 0 5 A* 
0. 5mm©SUS 3 0 4tfsrSfcMfflfo&&tt.£ U 

5cn-jb3-hu 2 8 o°c-r-6 08>iase*iLts i 
o 2 *$*-r*T«ifflaji*jKi«ufco *©±n«<b^- 

- h U 2 0 0°CT- 5 O^a^TSfc^LT^MaSiS 

[0 0 5 3] (*%«M2) eifi©f^>KyW- 
1 0a«gPi:^b^^>9 OfiflgP^M^b, *M 
ffT*5 0 0°CT-2KFr^fiEbfe^#L, 7Mr#jtJc£-t>- 

u 3t— u— 7t- i 5 o°c-z3mmfr%m ! m&mL 
*&m-t z>jt®sm.?*mtio ^n^-vzi&mz ioon 

nw WI^XIi8nmt«i^fc 0 ^©^bf 1 * 
>-^*>»5?flo = i>A|S^fMft;Fft 1 51I%M 
£ 1 0 0 g«c, jSK©*ffit*«*|q]±^-y- 

SSS<JT-^@Jf^aSJt*s2 0ffiffi%T-fc&nni'i'*' 

IB-T) o *^a^J l-t-ffifflbfc©i:l5iux^>uxss« 


(6)$gg 2000-14755 (P2000-14755A) 
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LTJ¥£1. 0/zm©T«M«31@£ff$J5£U ^©±{C^ 
JEtSJ;o{ca-;i/rJ-h U 2 0 0°Ct5 0#PllI*p 
[0 0 5 4] (#$8WJ 3 ) TJtt^SSffl^i: L"C. 

4oii%cdmai, mmMgii&vmmcfKD^-r 

ft -5 zkJ§r$£> JIS-G-4 3 0 5l:SS 

$WSUS4 09 ^SiE®SS«©*®(C^i^JP*s 
0. S/zmfc^Si^ti^U 3 3 0°CT-8 0©F^ 
10 ttttTTifeMSJf £ff$j££i»-;fco ^©±tc, *^0iJ2 
T-^ffl Ufc©i:|S)l:^b^^ >-f L ^ >K->*^rj - V A 
^f*«t^Srl 5fiS%^*-rs*«-ifcMtffJB5©^U 

2.^M««H?©$£«H^fifitfc(±5 5%, 7f^)^v 

tzmnz. ±iE©3a«©g >mM&mfr<Di£2>Tmm 
20 as©^^.t^;*iaiffAso. 8^i:^s«tatc^^ 
2 3 o°ct5 ommL-fto 

[0055] amm 1 ) wemm 1 t-^« Ltzotm 
dsus 3 0 4mwz^ Trnmrnm^m^ta^mm^ 

ftWm 2 tci3« Ufc©i: Ih)-©^ ^ >^>-;uzj ^ -i? 
hU 2 0 0°Ct:5 0®>m&mLtz o 

[0056] (tmm2) j-tymvfr^-v&smm 
nax&msm&o. 2vmttez>£5izistz&>!M£tm 
m 1 tmmizyimL-zitmmiDi&mft&ttMLtzo »e 

30 ixfcB:^it©i4tg*WT©^i£T*W<ffiLfco 

[0 0 5 7] -^#t4ISK : SC^M"© 2 0 mm x 2 0 
mm©SBtS©j£J3M£;fr >>^— ^->f 7t2 mniSlT^ D 

l tz m& & m. ft t mm u t mm l tz o 

[oo58] -w.®m&mk ■. -#t&m&zwm{stz<D 

tmmi,zitiimmm*»&Emzv]>imttz'&. ^^->3S 

[0 0 5 9] *M«Ef£t4 : WTH^-f r-lr h T^^t h* 

PIS^j £HBf) t«tD^M^fStt2:i¥<ffiUfeo sfjifi© 
*5» r - -7 tc «t S iJgiK^ * * o fc 
KSIM-S:. S«5 U s» h;i/©j§B^^f7X^StAix, 
rtgPJcaia 1 0 0 ppmt&2i < toC7-b h7;i/ft H 
4*DX, M0. 0 8mW/cm 2 ©^^^ra^b^ 
50 ^^^^^^©^©T-tr F7Jl/ft Kfi©ft^<£^JX 


(7)$BB2 0 0 0- 1 4 7 5 5 ( P 2 0 0 0 - 1 4 7 5 5 A) 
11 12 

[o o 6 o] ®m&mffimm&m.i tc^uto ^ai [oo6i] 
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2. * Biw*a«o«^-rs«Ba^ntisfcw-p*^ii isat. 


[0 0 6 2]SlCSt<toC. *««©*£*- £®ffl 
rt©T%^HS£<ii;L£#%BJ30iiJl, 2 ti 3 ©UtSS 
frttAR©mi«4i;4^i>, mmhX bMtbxmfrX 

■5SflE*«£ft**©©, ;£8fcB#t;:3te«£JlfcSteh© 

So 

[0 0 6 3] 01C7-b h7^ft YftMimXDl&gi* 
mTo m 1 t^ftTU-S.fcoC #3PJ0iJ 1 £ 2 ©SC 

;m = ■> a nr&tttt^p « -r « ^M^e * m a t 

BJ!0iJ2©7D#7-fe bT-d/^fc: K ©##?&*#&*» ofco 

ttst^j i *5it/ 2 ©#«a?stttt«»T«a»-cfcofc„ 

cftttMfittliJiWakA/ifMaiUTUSoTV^SfcAi: 

[0 0 6 4] iitfemm 4 ) 3 icib« ut© t 

|3]-©«5KA 1 *fg?££<$ffl UT*««|0d 3 fc|3« Ufc 
© i: lsHi©;£i£-r% S U S 4 0 9 §Hft©£B(c:&Jft&J? 

#o. 3 um(DTmmmm*mi. -*©±fc^ 
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